Abstract-In this paper we presented Crank-Nicolson type scheme for numerical solution of one dimensional non linear Burgers equation with Homogeneous Dirichelets Boundary conditions. The difference scheme is shown to be consistent and is of second order in time and space. The numerical solutions are obtained for two test problems for different values of t and constant of diffusivity k. The solutions are compared with existing methods.
I. INTRODUCTION
First order non linear partial differential equations (PDE's) model non linear waves and arise in gas dynamics, water waves, elastodynamics, chemical reactions, transport of pollutants flood and ecological systems. Historically comparatively little was known about the extraordinary range of behavior exhibited by the solutions of nonlinear PDE's . Burgers equation is natural first step towards developing methods for control of flows. It has a large variety of applications in modeling of water in unsaturated oil, dynamics of soil in water, statics of flow problems, mixing and turbulent diffusion, cosmology and seismology.
The one dimensional non linear Burgers equation was first introduced by Beteman [1] who found its steady solutions descriptive of certain viscous flows. It was later proposed by Burger [2] as one of a class of equation describing mathematical models of turbulence. In the context of gas dynamics it was discussed by Hopf [3] and Cole [4] . In recent years many researchers have used various numerical methods specially based on finite difference, finite element boundary element techniques and direct variational method to solve Burgers equation [5] - [21] . E. Benton and Platzman [22] surveyed exact solution of one dimensional Burgers equation. In 1997 D.S. Zhang, G. W. Wei and D. J. Kouri [23] solved it for high Reynolds number, this simple approach can provide very high accuracy while using a small number of grid points. In 2005 A. Gorguis gives comparison between Cole Hopf transformation and Decomposition method for solving Burgers equation [24] . In 2006 Jerome I.V. Lewandowski [25] used Marker method which relies on the definition of convective field associated with the underlying PDE, the information about the approximate solution is associated with the response of convective field. In 2006 K. Altiparmak [26] gave Economized Rational approximation method using Pade's approximation which is efficient than Rational In this paper we present a new difference scheme called Crank-Nicolson type scheme. The scheme is obtained by discretizing = like Crank-Nicolson scheme where as discretization of is obtained by average central difference at = and = +1 so that the scheme remains linear at = +1 . The method is shown to be second order in time and space and consistent. The solutions of Burgers equation obtained by Crank-Nicolson type method are compared with numerical solutions obtained in [9] , [27] , [31] .
The paper is arranged as follows. In Section II exact solutions of Burgers Equation for different initial conditions are given. In Section III the difference scheme is developed the method is proved to be consistent and the scheme is of second order in both space and time. In Section IV the numerical solutions of certain test problems are obtained by Crank-Nicolson type method and results are compared with analytical solutions and other numerical methods given in [9] , [27] , [31] .
II. EXACT SOLUTION OF BURGERS EQUATION
Consider one dimensional non linear Burgers equation with homogeneous Dirichlets boundary conditions.
where k is a constant of diffusivity. The exact solution of equation (1) is
Crank-Nicolson Type Method for Burgers Equation 
III. CRANK-NICOLSON TYPE METHOD
For discretization we use the following notation 
We call the scheme (4) as Crank-Nicolson type method. We will prove that the scheme given in equation (3.2) is consistent and is of order two in space and time. The truncation error at = and = is given by
Taylor's series expansion of above expression about , gives
Thus along (2.1) truncation error +1 is of
The difference scheme is consistent for 1 dimensional nonlinear Burgers equation since the truncation error approaches zero as ∆ → 0 ∆ → 0. Numerical solutions of one dimensional nonlinear Burgers equation (1) are obtained by Crank-Nicolson Type method (4) for two problems given in section 1 and results are compared with existing three methods [9] , [27] , [31] and exact solution given in section 1. It is observed that the the method (4) gives more accurate solution than the other methods. Errors in the International Journal of Applied Physics and Mathematics, Vol. 3, No. 5, September 2013 solution is compared with the errors in numerical solution obtained in [9] , [27] , [31] . Fig. 4 shows the comparison between analytic solution and numerical solution of (1) obtained by (4) . The calculated absolute errors for different values of t and constant of diffusivity k are shown in Table I  to Table VI . The graphs 1to 6 of absolute errors are also given for comparison. In graph 7 and 8 we have calculated solutions at different values of t and compared with exact solution.It is observed that the solution are compatible with the exact solution. 
IV. NUMERICAL EXPERIMENTS AND ANALYSIS

V. CONCLUSION
A finite difference scheme called Crank-Nicolson type method is presented for numerical solution of one dimensional non linear Burgers Equation with Homogeneous Dirichelets boundary conditions. The method is proved to be consistent and is of order two in space and time. The numerical solution is calculated for two test problems with different values of constant of diffusivity k. It is observed that the method is more accurate than the existing numerical methods [9] , [27] , [31] . 
